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DETAILED ACTION 

Allowable Subject Matter 

Claims 19, 20, 42 and 43 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. The following is a statement of reasons for the indication 
of allowable subject matter: The limitation of "irregularity comprises two elements in the form 
of two parts of a split cylinder kept at a predetermined distance" as recited in claim 19 is not 
anticipated in the cited prior art and the closest to a split cylindrical configuration of irregular 
elements is found in U.S. Patent # 6,853,791 B2 by Sigalas wherein the irregularity is in an 
elliptical shape. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1 - 1 1, 14 - 18, 21 - 34, and 37 - 41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by joannopoulos et al. (U.S. Patent # 6,058,127). 

Regarding claim 1, Joannopoulos et al. teaches a photonic band gap micro-resonator 
device, comprising an array of regular elements (202) in a surrounding matrix arranged in a grid 
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(fig. 2A), wherein in at least one of a plurality of selected element positions an irregularity is 
presented in the form of two or more elements replacing a single regular element of the array 
(col. 3, lines 28 - 29, lines 35 - 60). 

Regarding claim 2, Joannopoulos et al. teaches wherein the array is two-dimensional (col. 
3, lines 35-40, col. 6, line 6). 

Regarding claim 3, Joannopoulos et al. teaches wherein the array is three-dimensional 
(col. 6, line 8). 

Regarding claim 4, Joannopoulos et al. teaches wherein the irregularity comprises two 
elements (col. 3, lines 58 - 60). 

Regarding claim 5, Joannopoulos et al. teaches wherein the irregularity comprises four 
elements (col. 3, line 58 - 60). 

Regarding claim 6, Joannopoulos et al. teaches wherein the irregularity is in the form of a 
diamond (col. 3, lines 39 - 42). 

Regarding claim 7, Joannopoulos et al. teaches wherein the irregularity is in the form of a 
stretched diamond (col. 3, lines 39 - 42). 
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Regarding claim 8, Joannopoulos et al. teaches wherein the irregularity comprises 
elements that are smaller in dimension than the regular elements (col. 3, lines 42 - 46). 

Regarding claim 9, Joannopoulos et al. teaches wherein the irregularity comprises 
elements that are made from material other than the material from which the regular elements are 
made (col. 3, lines 39 - 42). 

Regarding claim 10, Joannopoulos et al. teaches wherein the irregularity comprises 
elements surrounded by a surrounding matrix of different character than the surrounding matrix 
of the regular elements (Fig. 2B). 

Regarding claim 11, Joannopoulos et al. teaches wherein the irregularity comprises 
elements that are aligned with axes of the array (fig. 2A. col. 3, line 38). 

Regarding claim 14, Joannopoulos et al. teaches wherein the irregularity is a 
characterized as a combination of characteristics selected from the group of characteristics 
including: elements that are smaller in dimension than the regular elements (col. 3, line 42), 
elements that are made from material other than the material from which the regular elements are 
made (col. 3, lines 40 - 42), elements surrounded by a surrounding matrix of different character 
than the surrounding matrix of the regular elements (fig. 2B), elements that are aligned with the 
regular elements (fig. 2B), elements that are rotated with respect to the regular elements (fig. 2A) 
and elements that are of a shape different than the shape of a regular element (col. 3, line 42). 
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It has been interpreted that the meaning of combination is more than one but at least two 
items in a group. Therefore only two of the above list of element characteristics needed to be 
found in the prior art. 

Regarding claim 15, Joannopoulos et al. teaches further comprising two channels for 
traversing electromagnetic radiation within the array, with the irregularity positioned between the 
channels, producing a channel drop filter (col. 5, lines 46 - 49, col. 6, line 14). 

Regarding claim 16, Joannopoulos et al. teaches wherein the channels are optical 
channels (col. 3, lines 9 - 10). 

Regarding claim 17, Joannopoulos et al. teaches wherein the channels are substantially 
parallel (col. 3, lines 9-10, fig. 1 shows substantially parallel). 

Regarding claim 18, Joannopoulos et al. teaches wherein a plurality of irregularities is 
provided in the array in the form of a periodic line of that serves as a dispersive waveguide (col. 
6, line 4). 

Regarding claim 21, Joannopoulos et al. teaches a method for photonic band gap micro- 
resonance comprising: providing an array of regular elements (202) regular elements in a 
surrounding matrix arranged in a grid (fig. 2 A), wherein in at least one of a plurality of selected 
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element positions an irregularity is presented in the form of two or more elements replacing a 
single regular element of the array (col. 3, lines 28 - 29, lines 35 - 60); irradiating 
electromagnetic radiation (col. 2, lines 35 - 36) through to the irregularity causing a resonance 
effect, (col. 1 , lines 1 8 - 22, lines 34 - 42). 

Regarding claim 22, Joannopoulos et al. teaches wherein the array is two-dimensional 
(col. 3, lines 35 - 40, col. 6, line 6). 

Regarding claim 23, Joannopoulos et al. teaches wherein the array is three-dimensional 
(col. 6, line 8). 

Regarding claim 24, Joannopoulos et al. teaches wherein the irregularity comprises two 
elements (col. 3, lines 58 - 60). 

Regarding claim 25, Joannopoulos et al. teaches wherein the irregularity comprises four 
elements (col. 3, line 58 - 60). 

Regarding claim 26, Joannopoulos et al. teaches wherein the irregularity is in the form of 
a diamond (col. 3, lines 39 - 42). 

Regarding claim 27, Joannopoulos et al. teaches wherein the irregularity is in the form of 
a stretched diamond (col. 3, lines 39 - 42). 
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Regarding claim 28, Joannopoulos et al. teaches wherein the irregularity is resonated as a 
monopole (col. 1, lines 19 - 25). 

Regarding claim 29, Joannopoulos et al. teaches wherein the irregularity is resonated as a 
dipole (col. 1, lines 19 - 25). 

Regarding claim 30, Joannopoulos et al. teaches wherein the irregularity is resonated as a 
quadra-pole (col. 1, lines 19 - 25). 

Regarding claim 31, Joannopoulos et al. teaches wherein the irregularity comprises 
elements that are smaller in dimension than the regular elements (col. 3, lines 42 - 46). 

Regarding claim 32, Joannopoulos et al. teaches wherein the irregularity comprises 
elements that are made from material other than the material from which the regular elements are 
made (col. 3, lines 39 - 42). 

Regarding claim 33, Joannopoulos et al. teaches wherein the irregularity comprises 
elements surrounded by a surrounding matrix of different character than the surrounding matrix 
of the regular elements (Fig. 2B). 
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Regarding claim 34, Joannopoulos et al. teaches wherein the irregularity comprises 
elements that are aligned with the regular elements (fig. 2 A. col. 3, line 38). 

Regarding claim 37, Joannopoulos et al. teaches wherein the irregularity is a 
characterized as a combination of characteristics selected from the group of characteristics 
including: elements that are smaller in dimension than the regular elements (col. 3, line 42), 
elements that are made from material other than the material from which the regular elements are 
made (col. 3, lines 40 - 42), elements surrounded by a surrounding matrix of different character 
than the surrounding matrix of the regular elements (fig. 2B), elements that are aligned with the 
regular elements (fig. 2B), elements that are rotated with respect to the regular elements and 
elements that are of a shape different than the shape of a regular element (col. 3, line 42). 

It has been interpreted that the meaning of combination is more than one but at least two 
items in a group. Therefore only two of the above list of element characteristics needed to be 
found in the prior art. 

Regarding claim 38, Joannopoulos et al. teaches further comprising two channels for 
traversing electromagnetic radiation within the array, with the irregularity positioned between the 
channels, producing a channel drop filter (col. 5, lines 46 - 49, col. 6, line 14). 

Regarding claim 39, Joannopoulos et al. teaches wherein the channels are optical 
channels (col. 3, lines 9-10). 



Application/Control Number: 10/565,962 
Art Unit: 2874 



Page 9 



Regarding claim 40, Joannopoulos et al. teaches wherein the channels are substantially 
parallel (col 3, lines 9-10, fig. 1 shows substantially parallel). 

Regarding claim 41, Joannopoulos et al. teaches wherein a plurality of irregularities is 
provided in the array in the form of a periodic line of that serves as a dispersive waveguide (col. 
6, line 4). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 12 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Joannopoulos et al. (U.S. Patent # 6,058,127) in view of Matsuura et al. (U.S. Patent # 6,961,501 
B2). 

The cited primary reference teaches the basic claimed photonic band gap micro-resonator 
as discussed in claims 1 and 21 above. 
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The cited primary reference does not teach wherein the irregularity comprises elements 
that are rotated with respect to axes of the array or wherein the irregularity comprises elements 
that are rotated with respect to the regular elements. 

The added secondary reference teaches dielectric pillars rotated relative to the placement 
of surrounding dielectric pillars so as to change the direction of the electromagnetic field pattern 
or change the frequency of light passing through the photonic crystal (col. 10, lines 41-46, fig. 
13). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Joannopoulos et al.'s photonic band gap micro-resonator 
with Matsuura et al.'s teachings of dielectric pillars rotated relative to the placement of 
surrounding dielectric pillars so as to change the direction of the electromagnetic field pattern or 
change the frequency of light passing through the photonic crystal. 

Claims 13 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Joannopoulos et al. (U.S. Patent # 6,058,127) in view of Sigalas (U.S. Patent # 6,853,791 B2). 

Regarding claims 13 and 36, the cited primary reference teaches the basic claimed 
photonic band gap micro-resonator device as discussed in claims 1 and 21 above respectively. 
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The cited primary reference does not teach wherein the irregularity comprises elements 
that are of a shape different than the shape of a regular element. 

The added secondary reference teaches elliptical defects which provide much wider 
waveguide bands than do circular holes (col. 5, lines 34 - 37). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Joannopoulos et al.'s photonic band gap micro-resonator 
device with Sigalas' teaching of elliptical defects as the elliptical defects provide much wider 
waveguide bands than do circular holes. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chad H. Smith whose telephone number is (571) 270-1294. The 
examiner can normally be reached on Monday-Thursday 7:30a.m. - 5:00p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on 571-270-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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